







  ࡲࡘࡶ࡜ ࡅࢇࡌ 
Ặ ྡ           ᯇ ᮏ ㈼ ἞ 
ᤵ ୚ Ꮫ ఩           ༤ኈ㸦ᕤᏛ㸧 
Ꮫ఩ᤵ୚ᖺ᭶᪥           ᖹᡂ㸰㸴ᖺ㸱᭶㸰㸴᪥ 
Ꮫ఩ᤵ୚ࡢ᰿ᣐἲつ           Ꮫ఩つ๎➨㸲᮲➨㸯㡯 
◊✲⛉㸪ᑓᨷࡢྡ⛠           ᮾ໭኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉㸦༤ኈㄢ⛬㸧▱⬟ࢹࣂ࢖ࢫᮦᩱᏛᑓᨷ 
Ꮫ ఩ ㄽ ᩥ 㢟 ┠           Mnࢩࣜࢣ࣮ࢺ࠿ࡽ࡞ࡿᣑᩓࣂࣜ࢔⭷ࡢ໬Ꮫⓗሁ✚᪉ἲࡢ◊✲ 
ᣦ ᑟ ᩍ ဨ           ᮾ໭኱Ꮫᩍᤵ ᑠụ ῟  ୍
ㄽ ᩥ ᑂ ᰝ ጤ ဨ           ୺ᰝ ᮾ໭኱Ꮫᩍᤵ ᑠụ ῟୍  ᮾ໭኱Ꮫᩍᤵ ᒣ᰿ ஂ඾ 
   ᮾ໭኱Ꮫᩍᤵ ᡂᓥ ᑦஅ 

































































Number of  ALD Cycles
on SiO2
on SiOC (as Etching)
on SiOC (with H-Radical treatment)




























































SiO2 MnOx (3 nm)
25 nm























Number of ALD cycles
ᅗ 4 䞂䜱䜰᢬ᢠ䛻ᑐ䛩䜛䚸ALD䝃䜲䜽䝹ᩘ౫Ꮡᛶ䚹ALD䝃䜲䜽䝹ᩘ䛾
ቑຍ䛻క䛔䚸䞂䜱䜰᢬ᢠ䛾ቑຍ䛜ㄆ䜑䜙䜜䜛䚹
ALD   0 䝃䜲䜽䝹


























ALD 䛷ᡂ⭷䛧䛯 MnOx䛻䛴䛔䛶䜒ྠᵝ䛾ホ౯䜢䛚䛣䛺䛔䚸Mn 䝅䝸䜿䞊䝖䛾ᙧᡂ㐣⛬䛿 CVD 䛸ྠ䛨䛷䛒䜛୍᪉䚸
Mn±ALDⷧ⭷䛻ᑐ䛧䛶䝫䝇䝖䜰䝙䞊䝹䜢䛚䛣䛺䛳䛶䜒䚸MnOx䛸ୗᆅ䛾 SiO2䛸䛾཯ᛂ䛻䜘䜛䝅䝸䜿䞊䝖䛾ᙧᡂ䛿CVD䜋
䛹㐍⾜䛧䛺䛔䛣䛸䜢᫂䜙䛛䛻䛧䛯䚹䛥䜙䛻䚸䛣䜜䜙䛾䝫䝇䝖䜰䝙䞊䝹ᐇ㦂⤖ᯝ䛛䜙䚸CVD䛚䜘䜃ALD䛻䛚䛡䜛Mn䝅䝸䜿
䞊䝖ᙧᡂ䛾άᛶ໬䜶䝛䝹䜼䞊: Ea䜢ぢ✚䜒䛳䛯䚹䛭䛾⤖ᯝ䚸CVD⭷䛻䛚䛡䜛 Ea䛿䚸ୗᆅ䛜 SiO2䛛 SiOC䛛䛻䜘䜙䛪䜋


































Mnྵ᭷䝞䝸䜰⭷䛾ᙧᡂ䛻䛚䛡䜛䚸ྛᡂ⭷ᡭἲ䛾฼Ⅼ䛸ၥ㢟Ⅼ䛾ẚ㍑䚹฼Ⅼ䠖 ୗ⥺ ၥ㢟Ⅼ䠖 ኴᏐ
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? 526 ?
